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@ Intramedullary pin with self-locking end for metadiaphyseal fractures of long bones. 



(g) Intramedullary pin (1) with self-locl<ing end for 
metadlapliyseal fractures, constituted by a proximal 
stub (2) provided with means (3) for fixing to the 
cortices: the ends of at least two curved and elas- 
tically deformable stems (8) are axiaily rigidly asso- 
ciated with the stub (2), and the stems (8) are 
adapted to expand elastically and to press with their 
tips (9) the walls of the bone from the Inside of the 
medullary canal. 
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INTRAMEDULLARY PIN WITH SELF-LOCKING END FOR METADIAPHYSEAL FRACTURES OF LONG BONES 



The present invention relates to an intramedul- 
lary pin for metadiapliyseal fractures of long bones. 

It is known to intervene with intramedullary pins 
or the like to reduce metadiaphyseal fractures, i.e. 
fractures Involving the intermediate part of long 
bones; the ends of said pins can or must be fixed 
with screws to both the intact cortices of the bone 
(i.e. the proximal cortex and the distal cortex), and 
fixing by means of screws to both of the cortices 
entails some disadvantages due, among other 
things, to the fact that additional surgical time is 
required and that it is often necessary to resort to 
radiological means for rather long times in order to 
determine the fixing position of the screws in the 
pin, with consequent exposure to the surgeon, to 
the assistants and to the operating-theater per- 
sonnel of ionizing radiation even for prolonged 
periods of time. 

Besides this, when the pin is to be removed at 
the end of the treatment, it is necessary to inter- 
vene not only in the region of the bone from which 
the pin is to be extracted but also distally, where 
the fixing screws must be removed. 

The technical aim of the present invention is to 
obviate the above disadvantages of known in- 
tramedullary pins, i.e. to provide a pin which does 
not require interventions from outside for distal pin 
bone coupling, which allows an elastic osteosyn- 
thesis, which can be locked at one end with a 
screw (when desired or required) and rapidly self- 
locks at the other end, which can be installed very 
quickly requiring only an extremely short exposure 
to radiation, which does not require drilling nor 
preliminary preparation of the medullary canal and 
which can be even more easily removed when the 
fracture has been repaired. 

Within the scope of this technical aim, an ob- 
ject of the present invention is to provide a pin 
which can be Installed with a set of instruments 
which Is extremely simple. Is Inexpensive and ad- 
apts to various dimensional situations of the bone 
in which it is installed, so that a very small number 
of sizes is sufficient to satisfy any requirement. 

Another object of the present invention is to 
solve the above aim and object by means of a 
simple structure which is relatively easy to execute 
in practice, safe in use and effective in operation as 
well as relatively modest In cost. 

This aim and these objects are achieved by the 
present intramedullary pin with self-locking end for 
metadiaphyseal fractures of long bones, character- 
ized in that it is constituted by a proximal stub 
which Is provided with means for fixing to the 
proximal cortices, the ends of at least two curved 
and elastically deformable stems being axially rig- 



idly associated with said stub, said stems having 
temporary retention means at their free ends, said 
means iDeing adapted to keep the tips of the stems 
mutually adjacent during the insertion of the pin in 

5 the medullary canal through the metadiaphysis and 
to release the tips when the pin is in correct 
position so as to allow the elastic widening of the 
stems, the tips whereof anchor in the intramedul- 
lary spongy bone until they possibly press the 

70 Inner walls of the bone, producing an integral cou- 
pling between the synthesis means and the bone. 

Further particularities will become apparent and 
evident from the detailed description of a preferred 
but not exclusive embodiment of an intramedullary 

15 pin according to the invention, illustrated only by 
way of non-limitative example in the accompanying 
drawings, wherein: 

figure 1 is a perspective side view of an 
open pin according to the invention; 

20 figure 2 is a side view of the closed pin of 

figure 1 before it is inserted in the bone; 

figure 3 is a schematic and sectional view of 
a pin inserted in the bone. 

figures 4 to 8 are views of provided retaining 

25 means of the stems. 

With particular reference to the above figures, 
the reference numeral 1 indicates the intramedul- 
lary pin according to the invention for 
metadiaphyseal fractures of long bones, i.e. frac- 

30 tures which leave the ends practically intact. 

The pin 1 is constituted by a proximal stub 2 
which is provided with means 3 for fixing to the 
cortices; said means are advantageously consti- 
tuted by a screw 4a the stem whereof can be 

35 screwed into an oblique hole 4 of the stub which 
can be threaded or not; at one end, the stub has an 
axial threaded hole 5 in which the stem 6 of a T- 
shaped grip handle 7, which facilitates the oper- 
ations of inserting and extracting the pin, can be 

40 screwed. 

At the other end, the stub has at least two (five 
in the particular illustrated case) elastically defqr- 
mable curved stems 8 (advantageously made of 
biocompatible steel such as for example AISI 31 6L) 

45 rigidly associated therewith; said stems can have a 
circular cross section and rounded ends 9; ad- 
vantageously, one of the stems, for example the 
central one, is slightly longer than the others so as 
to define, when the stems are gathered in a bundle, 

50 a pointed assembly free end la which is easier to 
orientate and insert in bone cavities. 

In order to improve load distribution and avoid 
fractures of the femoral lateral cortex, the stub 2 
advantageously has a slightly developed curved 
shape, for example curved by 6 8 degrees for the 
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femur, 20-25 degrees for the tibia, 25-30 degrees 
for the humerus: the base of the stub 2 is conve- 
niently siightiy frustum-shaped and converges to- 
ward the couplings of the stems. 

Means 10 for the temporary binding retention 
of the bundied stems are provided and for example 
comprise a metaliic wire 11; a manual grip ring 12 
is rigidly associated with said wire at one end and 
a bent portion 13, which is engaged on said wire 
and defines a loop 14, is rigidly associated with 
said wire at the other end; prcwimate to the ends, 
the stems 8 advantageously have respective 
grooves 15 in which the loop 14 can be accom- 
modated while the wire runs between the curved 
stems 8 (see figures 4 and 5); advantageously, the 
wire is passed through the axial hole 5 which is 
extended downward and conveniently has a lateral 
notch in the threaded region so as to indeed allow 
the passage of the wire. 

In another provided and preferred embodiment 
(see figure 6) the temporary retention binding 
means 10 are obtained as follows: the ends 16 of 
the stems 8 are folded at 90 degrees toward the 
center, are traversed by small holes 17 and have 
appropriate lengths so that the holes align at the 
central axis of the stem bundle; the lower end of 
the metallic wire 11 is passed through the holes 17; 
in this embodiment, the upward traction of the wire 
1 1 , which allows the release of the stems, is ex- 
tremely easy. 

In another provided embodiment (figure 7), the 
temporary binding retention means 10 are con- 
stituted by an ogival cap 18 which is forced around 
the free ends of the bundled stems; the cap 18 Is 
made of bio-absorbable material, and In order to 
release the tip of the stems the wire 1 1 , of appro- 
priate rigidity, is pushed downward; after a short 
time the cap Is reabsorbed by the tissues. 

Figure 8 illustrates temporary binding retention 
means constituted by a metallic wire 19 which is 
inserted in the grooves 15 of the stems, embraces 
the bundled stems and has its ends 20 mutually 
braided; the wire 19 is surmounted by a cable 21 
which passes between two stems and is intended 
to be pulled so as to release the braided ends of 
the wire 20: the wire 20 remains coupled to one of 
the stems since it is passed through a hole of said 
stem or is tied onto the end thereof. 

The temporary binding retention means 10 can 
also be constituted for example by bio-absorbable 
threads intended to be left in place after releasing 
the tips of the stems. 

The operation of the pin according to the In- 
vention, for example for a femur prosthesis, is as 
follows: 

a cylindrical channel F Is provided in the proximal 
metaphysis A, extends downward through all of the 
metaphysis up to the medullary canal and is ori- 



ented along the axis of the bone: the pin according 
to the invention is inserted through said canal with 
the stems bundled, being aided in doing so by 
means of the handle 7 screwed to the proximal part 

5 of the stub: by using a radiographic examination 
means, the pin is caused to traverse the medullary 
canal until the end of the pin penetrates inside the 
medullary canal distally with respect to the fracture; 
the wire 1 1 is pulled, or pushed, by means of the 

10 manual grip ring 12 and releases the stems and 
allows them to open (for the embodiments shown 
in figures 6 and 7, the wire 1 1 slips out of the holes 
17 or pushes the cap 18 away); as the Insertion of 
the pin continues, the stems 8, by divaricating, 

15 press the bone of the metadiaphysis B from the 
inside and anchor thereto. 

The proximal stub can then be anchored to the 
cortices at A by means of a screw. 

Attention is called to the fact that the fixing of 

20 the pin in the distal region of the fracture occurs 
without having to intervene from the outside on this 
region: torsional movements of the distal fragment 
are furthermore prevented, since the various stems 
arrange themselves on different planes. 

25 The coupling which Is furthermore provided 
between the two ends of the fracture, instead of 
being rigid, is slightly elastic, and this allows the 
more rapid forming of the bone callus which re- 
stores the continuity of the fractured bone. 

30 When the fracture has consolidated, it is possi- 

ble to extract the pin by first screwing the stem 6 
of the handle 7 at 5 and by when simply pulling; 
the stems will slip out. 

It should be noted that a small number of sizes 

35 of the invention are sufficient to be able to inter- 
vene on any type of patient and fracture and that 
no preliminary drilling or medullary canal prepara- 
tion operations are required. 

In the case of the femur, in order to adapt the 

40 pin to the natural procurvature of the bone in which 
it is inserted, the bundled stems are given a slight 
procurvature: this can be obtained either by provid- 
ing right and left pins or by providing an appro- 
priate curving device to be used shortly before the 

45 prosthesis is installed. 

It has thus been observed that the invention 
achieves the proposed aim and objects. 

The invention thus conceived is susceptible to 
numerous modifications and variations, all of which 

50 are within the scope of the inventive concept. 

All the details may furthermore be replaced 
with other technically equivalent elements. 

In practice, the materials employed, as well as 
the shapes and dimensions, may be any according 

55 to the requirements without thereby abandoning the 
scope of the protection of the following claims. 

Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
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ence signs have been included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
signs. 



Claims 

1. intramedullary pin (1) with self-locking end 
(1a) for metadiaphyseal fractures of long bones, 
characterized in that it comprises a proximal stub 
(2) provided with means (3) for fixing to the proxi- 
mal cortices, the ends of at least two curved and 
elastically deformable stems (8) being rigidly asso- 
ciated axially to said stub (2), said stems (8) hav- 
ing, at their free ends, temporary binding retention 
means (10), said means (10) being adapted to 
iceep the tips (9) of the stems (8) mutually adjacent 
during the insertion of the pin (1 ) in the medullary 
canal through the metadiaphysis and to release the 
tips (9) when the pin is in correct position so as to 
allows the elastic expansion of the stems (8), the 
tips (9) whereof anchor in the intramedullary 
spongy bone until they possibly press the inner 
walls of the bones producing an integral coupling 
between the synthesis means and the bone. 

2. Pin according to claim 1 or 2, characterized 
in that said temporary binding retention means (10) 
comprise a metallic wire (1 1 ) which has one folded 
end (13) which couples to Itself so as to define a 
loop (14) which arranges itself at respective seats 
(15) of the ends (9) of the stems (8), said loop (14) 
opening and releasing the stems (8) upon traction 
of the wire (11). 

3. Pin according to any of the preceding 
claims, characterized in that said means (3) for 
fixing the proximal stub (2) comprise a possibly 
threaded oblique hole (4) of the stub (2) In which 
the stem of a screw (4a) adapted to pass through 
the bone cortices can be screwed. 

4. Pin according to any of the preceding 
claims, characterized in that a threaded axial hole 
(5) for the screwing of the stem (6) of a grip handle 
(7) is provided on the head of the stub (2), said 
handle (7) being adapted to facilitate the operations 
of inserting and extracting the pin (1) in the med- 
ullary canal. 

5. Pin according to any of the preceding 
claims, characterized in that the stub (2) has a 
slightly curved axis and a slightly convergent 
frustum-shaped base. 

6. Pin according to claim 2, characterized in 
that said stub (2) is axially perforated for the pas- 
sage of said metallic wire (11). 

7. Pin according to any of the preceding 
claims, characterized in that said stems (8) have 



rounded ends (9) and that one of said stems is 
slightly longer. 

8. Pin according to any of claims 1 ,3,4,5,6 and 
7, characterized in that said temporary binding 
retention means (10) comprise a metallic wire (11) 
the end whereof is adapted to insert in related 
aligned holes (17) which are provided in the cor- 
responding ends of the stems (8) which are folded 
at 90 degrees toward the axis of the stem. 

9. Pin according to any of claims 1 ,3,4,5,6 and 
7, characterized in that said temporary binding 
retention means (10) comprise an ogival cap (18) 
made of bio-absorbable material which is forced 
onto the bundled ends of the stems (8) and is 
pushed outward by a rigid metallic wire (11) in- 
serted along the bundle. 

10. Pin according to any of claims 1,3,4,5,6 
and 7, characterized in that said temporary binding 
retention means (10) comprise a metallic wire (19) 
the ends (20) whereof are mutually braided, said 
ends (20) being released by pulling a cable (21 ). 

11. Pin according to claim 1, characterized in 
that said stems (8) have a slight procurvature for 
improved binding of fractured femur bones. 
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